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Iiig-bxnty of Claims ; 

This listing of claims replaces all prior versions 
and listing of claims in the application. 



Claims 1-29 (previously cancelled) 



30. (previously added) A receiver, for use in an OFDM 
transmission system in wniich data is transmitted in frames/ 




each frame having a cyc 
of the frame, the rece 

a sampling osl 

control means 
oscillator and compris 
tiniing deviations of said 

said estimation means 
domain input data - 



refix which is a repetition of part 




oiling said sampling 
tion means for estimating 
oscillator; 

rating entirely on frequency 



31. (previously added) A recea^er, for use in an OFDM 
transmission system in which data is transmitted in frames/ 
each frame having a cyclic prefix which i^ a repetition of part 
of the frame, the receiver comprising: 

a sampling oscillator; 

an adaptive equalizer having an eqi\alizer inverse 
channel model; 

separation means for separating the ^gualizer inverse 
channel model into a first and a second part, th\£ first part 
being independent of sample timing and the second^Jart being 
dependent on sample timing; and 
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control means for 
based upon the second part. 



Dntrolling the sampling oscillator 




32. (previously added) A receiver according to Claim 

31 wherein said control means aomprises estimation means for 
estimating timing deviations of\ said sampling oscillator; and 
wherein said estimation means operates entirely on frequency 
domain input data. 

33. (previously addedA A receiver according to Claim 

32 wherein said estimation, means pstimate an approximation of a- 
linear portion of an argument function produced by timing 
deviations of said sampling oscilJ^^tor* 

34. (previously added) A receiver according to Claim 
32 wherein said estimation means fimds the linear portion of 
the argument function by taking an average slope of the 
argument function. 



35. (previously added) A Receiver according to Claim 
34 wherein the approximation of the linear portion of the 
argument function is used as a feedback control signal for said 
sampling oscillator. 



36- (previously added) A receiver according to Claim 
35 further comprising a control loop for said sampling 
oscillator; and wherein the approximatidtn of the linear portion 
of the argxment function has a slope whi^h converges to zero as 
the control loop settles. 
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37. (previously added) A receiver according to Claim 

36 wherein parts of tlie equalizer inverse channel model, other 
than the linear portion of the\ argument function, are 
controlled by said adaptive equalizer which continuously adapts 
to variations in sampling timinV 

38. (previously added^ A receiver according to Claim 

37 wherein said adaptive equalizeb: and said control means each 
use defined and different portions of the equalizer inverse 
channel model to achieve an outpuU frequency domain signal with 
zero phase deviation relative to aXtransmitted signal • 

39. (previously amended) \a receiver according to 
Claim 3 6 wherein the slope of the armament function ajc is 
estimated from an equation 

where N is the number of active carrier^ and (Xn, k) / (Yn, k) is 
the unwrapped argument function for an Ath active carrier in a 
kth frame - 



40. (previously amended) A receiver according to 
Claim 36 wherein the slope of the arguctient function ajc is 
estimated from an equation 
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where N is the number of ac^ve carriers, (Xn, k) / (Yn, k) is the 
unwrapped argument function ior an nth active carrier in a kth 
frame, indices n^ and n2 are l\wer and upper limits respectively 
of a band and index ni which diVides the band into two equal 
parts . 

41- (previoVsly added) A receiver according to Claim 
30 wherein on start up,\frame timing is adjusted until received 
frames are sampled within^ a signal interval. 



42. (previous Ij^ 
41 further comprising me 
for said sampling oscill 
frame synchronization is 



d) A receiver according to Claim 
^esAonsive to a feed back control 
tor *p adjust t*fe frame timing so that 



maintained - 



43, (previouslV added^^V^ OFDM transmission system 
in which data is transmitteST^n fr^es, each frame having a 
cyclic prefix which is a repetition part of the frane, the 
OFDM transmission system comprising: 

a receiver comprising a sampling oscillator and a 
controller connected thereto; 

said controller controlling saijd sampling oscillator 
and estimating timing deviations of said ^mpling oscillator 
entirely on frequency doitiain input data^ 



44. (previously addedO An OFDM transmission system 
in which data is transmitted in frames, each frame having a 
cyclic prefix which is a repetition of part of the frame, the 
OFDM transmission system comprising) 
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a receiver coinprising 
a sampling odciM.lator, 

an adaptive equalizer having an equalizer inverse 
channel models 

a separation circi3U.t for separating the equalizer 
inverse channel model into aXfirst and a second part, the first 
part being independent of samfele timing and the second part 
being dependent on sample timing, and 

a controller for contVolling the sampling oscillator 
in dependence on the second part\ 

45. (previously\dded) In an OFDM system in which 



data is transmitted in frame^^, 
prefix which is a repetition 
synchronizing a receiver samp^ 
comprising: 

controlling the s 
signal representing an estima'' 
sampling oscillator, the est 
derived directly from frequency domain\input data. 



each frame having a cyclic 
part of the frame, a method of 
i\gNpscillator, the method 

plin^osciyfator with a feedback 
ion o\ p^ming deviations of the 
timing deviations being 



46* (previously adc^d) In an OFDM system in which 
data is transmitted in frames, \each frame having a cyclic 
prefix which is a repetition of wart of the frame, and in which 
the receiver comprises an adaptiTO equalizer having an 
equalizer inverse channel model, ^method of synchronizing a 
receiver sampling oscillator with transmitter sairpling 
oscillator, the method comprising: 
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separating the equalizer inverse channel model into a 
first and a second part, tm first part being independent of 
sample timing and the second^ part being dependent on sample 
timing; and 

controlling a sainp33|p.ng oscillator based upon the 
second part. 

47- (previously add^ri.) A method according to Claim 

46 further comprising estimating timing deviations of the 
receiver samplihg oscillator enmrely from frequency domain 
input data- 

48. (previously added) \ A method according to Claim 

47 wherein estimating comprises estimating an approximation of 
a linear portion of an argument fuAction produced by timing 
deviations of the receiver samplingl oscilla.tcr . 



49. (previously added) A method according to Claim 
4o wherein estimating an approximation of a linear portion of 
an argument function comprises takinglan average slope of the 
argument function . 

50 » (previously added) A metftiod according to Claim 
48 further comprising using the approximation of a linear 
portion of an argument function as a feedback control signal 
for the receiver sampling oscillator. 



51. (previously added) A methodk according to Claim 
50 wherein the approximation of a linear portion of an argument 
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function has a slope which converges to zero as a control loop 
for the receiver sampling osAlllator settles. 

52. (previously adcUd) A method according to Claim 
51 further comprising controlling parts of the equalizer 
inverse chajmel models other t}ton the linear portion of the 
argvunent function, with the adabtive equalizer which 
continuously adapts to variations in sampling timing - 



53. (previously added A A method according to Claim 
52 wherein the adaptive equalizerl and the control loop each use 
defined and different portions of\the equalizer inverse channel 
model to achieve an output frequency domain signal with zero 
phase deviation relative to a transmitted signal. 

54- (previously amended) \^ method according to Claim 
51 wherein estimating the slope of tfte argioment a^c uses an 

where N is the number of active carrie\s^ (Xn, k) / ( Yn, k) is the 
unwrapped argument function for an nth Y^^^tive carrier in a kth 
frame . 



55. (previously amended) A meAiod according to Claim 
51 wherein estimating the slope of the ard^ument function 
uses an equation 
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where N is the number of active carriers, (Xn, k) / (Yn^ )c) is the 
\jnwrapped argument function foV an nth active carrier in a kth 
frame, indices no and na are lower and upper limits respectively 
of a band and index ni which di^i^iea the band into two equal 
parts , 



56. (previously added) \a method according to Claim 

55 further comprising adjusting frame timing, upon starting, 
until received frames are sampled v^thin a signal interval. 

57 - (previously added) A iftethod according to Claim 

56 wherein adjusting the frame timingV comprises adjusting the 
frame timing in accordance with a feed back signal so that the 
sampling oscillator maintains frame syVchronizaticn , 



58. (previously added) 
comprising: 

a receiver in which data is t^ 
frame having a cyclic prefix whic 
the frame, the receiver comprisin, 
controller for controlling said s 
estimating timing deviations of s 
operating entirely on frequency do: 



ADSL or VDSL modem 




-rames each 
on of part of 
oscillator and a 
llator and for 

oscillator 
data. 
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